F method 34 ! M r. Hey's Account o f method of afcertaining the courfe and dimenfions of this arch would be to pbferve fome of the principal conftellations before which it paffed, I made fuch remarks as I was able; and after* wards, by the afliftance of a celefHal globe, while the circumftances were frefti in my memory, I drew up the following account of this, and fome other arches which I afterwards faw. T he arch which I faw firft arofe a t £ . by N . afcending through the conftellation Bootes, and having, with refpedb to the breadth of the arch, Ar&urus in its center. Its fouthern edge pafl'ed a little to the north of Caftor in Gemini, and de fended clofe to the ftar Bellatrix in the left Ihoulder of Orion. I t reached the horizon in the W .S.W . point. In this courfe it palTed about 12° to the fouth of the zenith. Its breadth was, according to the bell judgement I could form, about 9 or 10 degrees. It remained vifible about 10 or 12 minutes after I had firft difcovered it, and then vanifhed gradually and irre gularly. I obferved no corufcations, nor any motion in this arch.
I p j E F O R E 1 deferibe the luminous arches which I have | J 3 feen flnce the commencement of this year, I (hall give you a (hort account of two, which I (aw fome ' years ago, though I made no obfervations upon them which could at all I illuftrate their origin.
W hile 1 was at Buxton, in March 177-4, I was called out | bv fome gentlemen, about half pad eight in the morning, to J fee a luminous arch, which appeared very beautiful in the | atmofphere. Being then indifpofed, I durd not day out of j doors any Confiderable time to examine it, and only made the . following obfervations refpe&ing it. Its colour was white, | inclining to yellow i its breadth in the crown apparently e q u a l! to that of the rainbow. As it approached the horizon, each j leg of the arch became gradually broader. It was (lationary while I viewed it, and free from any lenlible corufcations. Its direction feemed to be from about the N.E. to the S.W. ati lead its eadern leg was iiiclined to the north, and its w ed e rij to the fouth. Its crown, or mod elevated part, was not far from the zenith.
T he evening was clear, and the dars 2 appeared appeared bright. It continued about half an hour after it was firft obferved by the company.
In O&ober 17 7 5^aw a firnilar arch at Leeds, of the fame colour, breadth, and pofition. It began to difappear in five or fix minutes after I had difcovered it, without changing its fituation. The manner in which it vanifhed was quite irre gular ; large patches in different parts, and of different dimenfions, ceafing to be luminous, till the whole had disappeared. The evening was rather cloudy. I made no obfervation on the ftate of the wind during the appearance of either of thefe arches.
Having read Mr. C a v a l l o 's Paper in the Philofophical Tran factions *, containing a defcription of a fimilar pheno menon, with fome remarks upon its nature, I determined to pay a greater attention to this meteor, if I fhould ever happen to fee it again. During the laft fpring it appeared fo often, and with fuch a variety of circumftances, that I had an opportunity both of gratifying my curiofity, and fixing my judgement concerning it.
As I was travelling in the evening of the 21ft of laft March, betwixt eight and nine o'clock, I obferved fomething like a bright cloud in the eafterp part of the hemifphere; and fufpedting that it might be of the kind above defcribed, I looked through the glafs in the back part of the chaife in which I was riding, and faw a fimilar appearance in the oppofite part of the heavens. I immediately ordered the driver to flop, that I might make as accurate an obfervation as my fituation would admit. I faw that the luminous bodies, which appeared in the eaftern and weftern parts of the horizon, were connedfed by an arch of a fainter lig h t; and recollecting that the belt M r. Hey's Account o f method of afcertaining the courfe and dimenfions of this arch would be to pbferve fome of the principal conftellations before which it paffed, I made fuch remarks as I was able; and after* wards, by the afliftance of a celefHal globe, while the circumftances were frefti in my memory, I drew up the following account of this, and fome other arches which I afterwards faw.
T he arch which I faw firft arofe a t £ . by N . afcending through the conftellation Bootes, and having, with refpedb to the breadth of the arch, Ar&urus in its center. Its fouthern edge pafl'ed a little to the north of Caftor in Gemini, and de fended clofe to the ftar Bellatrix in the left Ihoulder of Orion. I t reached the horizon in the W .S.W . point. In this courfe it palTed about 12° to the fouth of the zenith. Its breadth was, according to the bell judgement I could form, about 9 or 10 degrees. It remained vifible about 10 or 12 minutes after I had firft difcovered it, and then vanifhed gradually and irre gularly. I obferved no corufcations, nor any motion in this arch.
I had fcarcely travelled a mile farther, when another, and ftill more beautiful, arch made its appearance. It arofe a point or two nearer the N .E . than the former had done. Its fouthern edge palfed up a little to the north of the tail of the great Bear, which was then in a vertical pofition. Its northern edge appeared at firft a little to the fouth of the polar ftar; but, during the continuance of the phenomenon, it gradually receded about 10 degrees to the fouth. T he arch defended about the W .N .W ,5 but neither the eaftern nor weflern ex tremities reached the horizon 1 each gradually formed a little above the horizon, This arch m ight be about 10 or 1 2 degrees at its vertex; I t continued vifible 1 for for half an h o u r; and although I could not difcover any eorufcatitfns, or quick motion, in any part, yet the different por tions of it were perpetually varying in the denfity of their light, and the whole arch, or at lead: its vertex* made a flow and equable motion towards the fouth. W here the lig h t was the mod: denfe, the fmaller ftars were rendered invifible by the arch, but fhars of the fecond magnitude were not totally eclipfed by it. This arch difappeared, as the former, by patches; the light gradually becoming lefs intenfe. T h e colour of both thefe arches was white.
Before the latter arch had intirely difappeared, a fmall one, not quite fo broad as the rainbow, arofe from its eaftern leg, and afcending in a curvilineal direction to the polar ftar, ter* minated there. Its light was more fain f than that of the other two arches. It continued vifible about a quarter o f an hour.
W hen I ufe the terms afcending and defending, I would not be underflood to mean, that the appearance of thefe arches was progrejfive from eaft to w eft: they were all completely formed when I firft difcovered them ; even the fmall and im perfect arch lad: mentioned, which appeared while 1 was exa mining the larger one, had no progreflive motion. I firft faw it complete, though a few minutes before there wds nothing luminous where it appeared.
The evening was very fine when I faw thefe beautiful p h e nomena ; the ftars were bright, and there was not a cloud to be feen except in the horizon. There was a fteady light in the north, without the lead: corufcation, extending from the H.E. to N .W . T he wind blew from the N.E.
On the 26th of March, about the fame time in the evening, I was entertained with a flmilar appearance, as I was travelling F 2
in the country. I firft obferved two or three columns of aurord borealis {hooting upwards in the n o rth ; and in a fho time after I faw a complete arch, like thofe already defcribed, though fomewhat different in its pofition. It arofe between the E" and N. and N.E., points, pafled obliquely to the fouth below Ar&urus, and defcended in the weft through Orion, having almoft the fame direction through that conftellation which the equator has. It was the moft luminous in Orion, and juft below Ar&urus. A fmall black cloud crofted it in the eaft, and hid a part of it, equal to the breadth o f the cloud, from view. Its light was the moft faint about the vertex of the arch. Its moft denfe parts were continually varying in the intenfity of their light. The larger ftars were vifible through its denfeft parts. It varied its pofition, which I could beft obferve where it pafled through Orion ; for there it moved not lefs than io degrees towards the fouthern part of that conftel lation. It continued vifible about half an hour; and, although I paid as ftrid attention to the changes which pafled in it as my fituation would admit, yet I obferved nothing which could be called a {hooting or quick corufcation. There was a fteady northern light all the evening, or at leaft till the arch had difappeared.
T he moft grand fpecimen of this phenomenon which I have feen appeared on the 12th of April, betwixt nine and ten in the evening. I had obferved, for abovO half an hour, as I was travelling, a light in the weftern part o f the atmofphere; but as this lay in the dire&ion of fome iron-works then before me, which often (hoot out a flame illuminating the air to a confiderable diftance, I did not pay much attention to the appearance. But having pafled the foundery, and ftill feeing the light before me, flocked through the fome luminous / the hhd-glafs of the carriage, and faw the fame luminous ap pearance in the eaft. This roufed my attention ; and imme diately letting down the glades, I looked out and perceived a broad arch o f a bright pale yellow, arifing between A returns and Lyra, about the right leg of Hercules, and palling conhderably to the fouth ot the zenith, its northern border being a little fouth of Pollux, and defcending to the horizon near Orion, which was then fetting.
This arch feemed to me to be about 15 degrees in breadth, and was of fuch a varied denfity, that it appeared to eonfift o f imall columns of light, which had a fenlible motion.
I had fcarcely viewed this arch above ten minutes, when I faw innumerable bright corufcations, Ihooting out a t right angles from its northern edge, which was concave, and elon* gating themfelves more and more till they had nearly reached the northern horizon. As they defcended, their extremities were tipped with an elegant crimfon, fuch as is produced by the ele&ric fpark in an exhaufted tube. After fome time this aurora borealis ceafed from {hooting, and formed a range of beautiful yellow clouds, extending horizontally about a quar* ter of a circle.
The eaftern leg of this arch feemed to me to make an angle of about 60 degrees with the horizon ; and when I traced out the courfe of the arch upon the celeftial globe, 1 judged that the center of it muft have paffed about 30 degrees to the fouth of the zenith. T he crown of the arch appeared convex towards the fouth, and concave towards the north. T he greateft part of the aurora borealis which darted from this arch towards the north, as well as the cloud-like and more ftationary , were fo denfe, that they hid the {tars from view. T he moon was eleven days old, and {hone bright during this fcene, but wg M r. K ey's Account o f did not eclipfe the brightness of thefe corufcations. T h e wind »i was at north, or a little inclined to the eaft.
T he laft phenomenon of this kind which I faw was on the ' ijj 26th of April. Having gone into my ftudy about a quarter j | before ten in the evening, when the window-fhutters were by jj accident left open, 1 obferved in the W . a luminous appearance, 1 o f the colour of the mod: common aurora . From this mafs j or broad column of light iffued.three luminous arches, each o f f which-made a different angle with the horizon. T h at neareft J to the Couth Teemed to arife at right angles with the horizon ; j j while that neareft to the north made the fmalleft angle, and | pafled towards the N .E . through the cOnftellation Auriga, }j having Capella clofe to its upper edge. T he houfes adjoining 1] i to my own prevented me from feeing the termination of any of thefe arches; and neither the time during which they re-..-mained vifible, nor the obfcurity of the atmofphere, would , permit me to trace their courfe with more accuracy. I had n o t ;: viewed them many minutes when they were rendered in vifible by a general blaze o f aurora b o r e a l i s , whic juft before occupied by thefe arches.
As there was nothing peculiar in the appearance of this |i aurora b o r e a l i s , except that it feemed to proceed from the W . | where I had firft obferved the large column of light, I attended I to the effe& which the corufcations had in obfcuring the light | of the ftars. I was foon fatisfied that where the aurora borealis I was denfe, it intireiy hid from view the ftars of the fecond 1 magnitude. I obferved this particularly with refped to the j ; ftar jQ in the left fhoulder of Auriga. But the corufcations j were never fo denfe, while I ftaid to look at them, as to render f Capella invilible. T he wind was betwixt the N. and N .E , J this evening. Feb. 15 and 16, 1749-50 ; and by Mr. Sparshal, at Wells in Norfolk, Jan. 23, in the fame y ear* ; I cannot entertain a doubt, that thefe arches had all the fame origin; and that they ought to be confidered as a fpecies of that kind of meteor called aurora borealis.
As Mr. Cavallo has given Lome reafons for diftenting from this opinion, with refpeft to the arch which he defcribes, I ftiall take the liberty of communicating my thoughts upon his arguments. His words are as follow s: iC This extraordinary M appearance to me feemed quite diftinft from the aurora bo-" realis, for the following reafons; viz, becaufe it eclipfed the H ftars over which it paffed; becaufe its light, or rather its ^w h ite appearance, was ftationary, and not lam bent; and ** becaufe its direction was from eaft to weft."
1.
Mr. Cavallo certainly miftakes in fuppoling that the ftars are not eclipfed by the aurora borealis. T h e corufcations which I faw on the 12th and 26th of April were more denfe than the white arches feen in March. T he former ren dered ftars of the fecond magnitude invifible; but thefe I could difcern though the white luminous arches. T h e aurora bo realis, feen by Mr. Arderon, at Norwich, Jan. 23, 1750, eclipfed ftars of the firft magnitude.
2. The ftationary appearance of fome of thefe arches; does not, I apprehend, invalidate the opinion I have entertained concerning their nature. For the more common aurora borealis may now and then be obferved to remain ftationary for a time.
* See Philofophical Tranfa&ions for thefe feveral years.
T h at T hat which I faw on the 12th of April, and which appeared like a range of bright yellow clouds, continued fixed for a confiderable time, though apparently formed by the combi nation of fome corufcations, which a little before had been moving with rapidity. Befides, though there were no co rufcations obfervable in the arches which I faw in March, yet all of them, except the imperfed one, were perpetually varying in/ the intenfity of their light ; a circumftance which fometimes takes place in the aurora when little or no fhooting motion' can be perceived. Mr. Swinton obferved in the white arch, feen by him in 1764, an appearance which approaches fhll nearer to that of the common aurora, " An internal undulating motion of the " the particles conftituting the luminous matter," which u was " difcernible from the firfi: to the lafl moment of its exift-" ence." And Dr. H u x h a m defcribes an appearance in the luminous arch feen by him, Feb. 15, 1750, which approaches dill nearer to that of the aurora borealis, " Near the top of " the arch, feveral very lucid, white, fhort, vibrating co-" lumns were attached to it" at right angles, as appears by the annexed drawing, fome of which were fix orfeven degrees in length. But the appearance of the arch which 1 faw the 12th of April would, in my opinion, have precluded or removed all doubt in any fpedator with regard to the nature of this phenomenon.
T he luminous arches which I have feen exhibited a pleafing diverfity with refped to their motion; fome of them having none other than fuch as refulted from a varying intenfity of their light, or an internal undulation ; others moving flowly and equably in all their p arts; and others feeming to confift of united corufcations, or emitting the moll vivid flalhes of co loured light.
3. T he 3* T he dire&ion of thefe arches from eaft to weft feerps to me to afford no Sufficient objedtion to our co.nfidering them as a s fpecies of aurora borealis: for if we fuppofe them to be formed by ftreams of ele&ric matter, flowing ip a meridional direc tion,, which are either flopped in the atmofphere, or rendered vifible at a certain diftance from the north or South ; this ele&ric matter muft acquire the form of an arch, the pofition of which will be from eaft to weft. T his idea, refpeding the origin of thefe luminous arches, is naturally fuggefted by Dr. H uxhaivi's defcription above quoted, and,other of the preceding obfervations. T he phaenomenon of the 12th of April laft almoft forces this idea upon the mind, and demands aflent.
After weighing the preceding obfervations, you will not, I hope, think me precipitate, if I venture to give a name to the meteor I have been deferring, and call it the a r c h e d aurora
BOREALIS.
Some luminous arches of this kind, which I did not fee, were obferved by others in the courfe of laft fpring. An' ac-' count of one was publifhed in the Newcaftle Paper,, and another Was feen at Leeds. * It is remarkable, that the greateft part of thofe which have been publicly noticed appeared near the equinoxes. T he poles of all the complete arches which I have feen had a v^efterir variation from the pole pf the equator. T he arches afeended obliquely towards the fouth; and in all the inftances in which § obferved the courfe of the wind, it^blew from fome point between the N . and N .E. T hat feen by Mr. Swinton, in Apiii 1764, was the reverfe of thefe in feveral-particulars. Its pole was directed to the N.E. It afeended obliquely to the v Aorth of the zenith, and was preceded by a wind blowing from between the N . and N .W .
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Thefe circumftances were perhaps merely accidental; though* in our prefent ftate of imperfeft knowledge refpe&ing thefe meteors, it may not be amifs to take notice of them.. In one of the inftances related by D r. H u x h a m , the wind wa$ N .W . by N . ; in the other it was eaft.
Before I conclude this account, already I fear too much prof rafted, let me hazard a conjecture refpefting the white colour and ftationary continuance of fome of thefe arches. Experi ments in eleCtricity, made with what is called an exhaujled receiver, (hew, that the colour and motion of the eleCtnc fpark vary in proportion to the rarity of the air in the receiver. T h e more the air is rarified, the more moveable and coloured is the < eleftric a u r ap affing through it. On the contrary, the colour of the fpark approaches to whitenefs, and moves with greater difficulty, as the air is admitted. W ill this obfervation ferve in any meafure to account for the difference in colour and motion of thefe elearic arches, for fuch I prefume to call them ? May we not fuppofe the more coloured and tranfient corufcations of aurora ^borealis to be m parts of the atmofphere, while the more white and ftationary ones poffefs the denfer parts * ? The whiteft arches which I faw were the moft fixed; that feen April 12. was the moft' coloured, and had the moft internal motion.
I am, &c. W ILLIAM H E Y .
